The possible involvement of opioid system in the regulation of hemolymph glucose level in the fresh water crab Oziotelphusa senex senex Fabricius, was investigated. Opioid agonist and antagonist was also used in addition to methionine-enkephalin itself. Injection of the opioid, methionine-enkephalin and FK 3 3 -8 2 4 significantly elevated hemolymph glucose level. In contrast, injection of naloxone in to crab resulted in decrease in hemolymph glucose level. Injection of naloxone prior to injection of methionine-enkephalin blocked the hyper glycemic action of methionine-enkephalin. Injection of methionine-enkephalin, FK 33824 and naloxone produced no significant effect on hemolymph glucose level in eyestalk-less crab. The alterations in the intact crab hemolymph glucose level hypothesised to be due to stimulation of release of hyperglycemic hormone during methionine-enkephalin and FK 33824 treatment and blocking of release of hyperglycemic hormone during naloxone treat ment from the eyestalks of crab Oziotelphusa senex senex.
Introduction
In decapod crustaceans, the major neuroendo crine complex of the eyestalk, the medulla terminalis X-organ-sinus gland complex, is the source of a number of neuropeptides, which are of great importance for the regulation of a variety of physi ological functions (see reviews Fingerman, 1997; Reddy and Ramamurthi, 1999). Among them is a neuropeptide with a potent hyperglycemic action called hyperglycemic hormone. This hormone has been isolated from the fresh water crab, Oziotel phusa senex senex (Reddy and Ramamurthi, 1982a). We have reported earlier the cyclic fluctu ation of release of hyperglycemic hormone in the crab, Oziotelphusa senex senex (Reddy et al., 1991a). The interspecific action of crustacean hy perglycemic hormone has also been demonstrated (Reddy, 1991b; 1992 Eyestalks were removed from the crabs in groups 7 to 11. Eyestalks were removed by cutting off the organs at the base, without prior ligation but with cautery of the wound after operation. A f ter 24 h of bilateral eyestalk ablation, the crabs in group 7 was used for hemolymph collection with out treatm ent. Group 8 to 10 received in 10 [il volume, 10~8 mol/crab of methionine-enkephalin, FK 3 3 -8 2 4 and naloxone, respectively. As de scribed for group 6, the crabs in group 11 received both naloxone (1 0 -8 mol/crab) followed by methionine-enkephalin (10~8 mol/crab) after 30 min in 10 [il volume each. Hemolymph was collected from injected groups, 2 h after injection and used for the determination of hemolymph glucose level. For measurement of glucose, hemolymph (100 [il) was mixed with 300 [il of 95% ethanol in a 1.5 ml microtube. The proteins were precipitated by centrifuging at 14,000 xg for 10 min at 4 °C. A mix ture of glucose enzyme reagent (glucose-6-phosphate dehydrogenase and N AD P) and colour reagents (phenazine methosulfate and iodonitrotetrazolium chloride) (kit from Sigma) was added (200 (il) to the protein-free sample. A fter 30 min, the intensity of the colour was measured at 490 nm and quantified with standards. One way ANOVA test was employed to analyze the data followed by Student Newman-Keul (SNK) test to determine the level of significance..
Materials and Methods

Adult
Results and Discussion
Hemolymph glucose level increased (62.7% ) significantly (p<0.001) in the fresh water crab Oziotelphusa senex senex after methionine-enkephalin injection. Injection of FK 33824 also resulted in significant (p<0.001) increase (2 9 % ) in hemo lymph glucose level in the intact crab Oziotelphusa senex senex (Table) . Hemolymph glucose level in naloxone injected crabs decreased by 47% , which was statistically significant (p<0.001). Injection of methionine-enkephalin into naloxone-injected crabs, did not produce any increase in hemolymph glucose level. Eyestalk ablation resulted in significant decrease (50% ) in hemolymph glucose level in the crab Oziotelphusa senex senex. Injection of methionine-enkephalin, FK 33824, naloxone and nalox one followed by methionine-enkephalin into ab lated crabs, resulted in no significant change in hemolymph glucose level from eyestalk ablated crabs (Table) . 
